Regulation of the contractile element of airway smooth muscle.
Smooth muscle of the mammalian airways controls airway diameter and resistance to airflow. Smooth muscle tone is in turn controlled by a variety of external signals that are transduced to useful work by contractile proteins. The protein components of the contractile element of airway smooth muscle are similar to those found in other smooth muscles and include actin, myosin, tropomyosin, caldesmon, and calponin. There has been significant recent progress in studies of contractile system regulation of airway smooth muscle. Regulation of myosin light chain kinase, identification of the sites phosphorylated on the regulatory myosin light chains, and the effect of myosin phosphorylation on stress development and crossbridge cycling rates have all been studied in some detail. We infer from these studies that besides myosin phosphorylation there is an important role for a thin filament Ca(2+)-dependent regulatory mechanism. The potentially important thin filament proteins caldesmon and calponin are present in tracheal smooth muscle and may be phosphorylated during contraction. The use of intracellular Ca2+ indicators to estimate changes in intracellular Ca2+ ([Ca2+]i) and the development of several skinned fiber preparations have broadened the scope of physiological studies with airway smooth muscle and have suggested that the contractile element sensitivity to Ca2+ is not fixed but might be modulated by undefined messengers or excitation-contraction pathways. This adds an additional challenge to the continuing effort to define the messengers and regulatory proteins that couple activation of membrane receptors to the contractile element in airway smooth muscle.